A yellow-pigmented bacterial strain, R4-1A T , isolated from the midgut of the mosquito Culex quinquefasciatus (a vector of lymphatic filariasis), was studied using a polyphasic approach. Cells of the isolate were rod-shaped and stained Gram-negative. A comparison of the 16S rRNA gene sequence of this organism with sequences of type strains of the most closely related species clearly showed an allocation to the genus Chryseobacterium, with the highest sequence similarities (all 97.9 %) to Chryseobacterium jejuense JS17- The genus Chryseobacterium was described by Vandamme et al. (1994) and at that time contained only five species, Chryseobacterium gleum (the type species), C. balustinum, C. indologenes, C. indoltheticum and C. scophthalmum. The number of species descriptions has since increased tremendously, and more than 30 species have been described in the last 15 years (e.g.
The genus Chryseobacterium was described by Vandamme et al. (1994) and at that time contained only five species, Chryseobacterium gleum (the type species), C. balustinum, C. indologenes, C. indoltheticum and C. scophthalmum. The number of species descriptions has since increased tremendously, and more than 30 species have been described in the last 15 years (e.g. Hugo et al., 2003; Li et al., 2003; de Beer et al., 2005; Shen et al., 2005; Shimomura et al., 2005; Young et al., 2005; Park et al., 2006; Tai et al., 2006; Herzog et al., 2008; Behrendt et al., 2008; Weon et al., 2008; Szoboszlay et al., 2008; Hantsis-Zacharov et al., 2008; Kim et al., 2005 Kim et al., , 2008 Kämpfer et al., 2009 Kämpfer et al., , 2010 . Representatives of the genus Chryseobacterium can be found in a wide variety of samples, including environmental but also clinical sources (Bernardet et al., 2006) .
A yellow-pigmented strain from the midgut of the mosquito Culex quinquefasciatus Say was isolated on tryptic soy agar (TSA; Oxoid). This strain, R4-1A T , was maintained and subcultivated on nutrient agar (NA) at 30 u C for 48 h and subsequently analysed for its 16S rRNA gene sequence, fatty acid methyl ester composition of the whole cell hydrolysate, further phenotypic characteristics and DNA-DNA relatedness to the type strains of those species most closely related on the basis of 16S rRNA gene sequence similarity.
Cultural and morphological characteristics were observed on NA. The Gram reaction was tested by the modified method of Gerhardt et al. (1994) and motility was assessed under the light microscope on cells grown for 3 days in nutrient broth (NB; Oxoid) at 30 u C. Growth was investigated at 4, 11, 30, 37 and 45 u C in NB. Salt tolerance was also investigated at 0.5-8.0 % (w/v) NaCl in tryptic soy broth.
Strain R4-1A
T showed Gram-negative staining behaviour and formed visible (diameter about 2 mm) yellowish colonies within 48 h at 30 u C. No growth was observed below 5 u C or above 37 u C. Strain R4-1A
T grew in the presence of up to 3.0 % NaCl. Colonies were translucent and shiny with entire edges but, after prolonged incubation, the colonies were not visible as single entities, probably because of the profuse production of extracellular substances. A bright-yellow pigment of the flexirubin type (KOH method according to Reichenbach, 1989) was produced on NA. Oxidase activity was tested using the bioMérieux oxidase reagent according to the instructions of the manufacturer; strain R4-1A
T showed a positive oxidase reaction. Cells were non-motile, non-spore-forming rods (1 mm wide, 2 mm long). Strain R4-1A
T grew well on NA, brain heart infusion agar and TSA and not on MacConkey agar (Oxoid).
Physiological characterization and additional biochemical tests were performed to assess the carbon source utilization pattern and the hydrolysis of chromogenic substrates was investigated as described by Kämpfer et al. (1991) . The following additional biochemical tests were performed: production of hydrogen sulphide, using lead acetate paper and triple-sugar-iron methods, indole reaction with Ehrlich's and Kovács' reagent, activities of arginine dihydrolase, lysine decarboxylase, ornithine decarboxylase, DNase (Oxoid CM321; supplemented with 0.01 % toluidine blue), b-galactosidase (ONPG) and urease on Christensen's urea agar and hydrolysis of casein, gelatin (plate method), starch and tyrosine (Smibert & Krieg, 1994) . Strain R4-1A
T utilized few carbon sources, similar to all Chryseobacterium species, but was able to hydrolyse many chromogenic substrates. Urease, indole production and hydrolysis of casein, gelatin, starch and tyrosine were positive, while hydrogen sulphide production and activities of arginine dihydrolase, lysine decarboxylase, ornithine decarboxylase and b-galactosidase (ONPG) were negative. The results of biochemical and physiological tests are given in Table 1 and in the species description.
Cellular fatty acid analysis of whole-cell hydrolysates was performed according to Kämpfer & Kroppenstedt (1996) and revealed that the following fatty acids were most abundant: iso-15 : 0, summed feature 4 (iso-15 : 0 2-OH and/or 16 : 1v7c), iso-17 : 1v9c and iso-17 : 0 3-OH. The complete fatty acid pattern of strain R4-1A T is shown in Table 2 in comparison with those of the type strains of the most closely related Chryseobacterium species.
The 16S rRNA gene of strain R4-1A T was sequenced as described by Kämpfer et al. (2003) . Subsequent analysis was performed using the ARB software package (Ludwig et al., 2004) and the corresponding SILVA SSURef 95 database (version July 2008; Pruesse et al., 2007) as well as the software package MEGA version 4.0 (Tamura et al., 2007) after multiple alignment of data by CLUSTAL_X (Thompson et al., 1997) . The sequenced length of the 16S rRNA gene was 1387 bp. Nucleotide sequence distances were calculated (distance options according to the Kimura-2 model) using the software package MEGA version 4.0 (Tamura et al., 2007) .
The tree shown in Fig. 1 is based on a maximum-likelihood reconstruction (only alignment columns in which the frequency of the most abundant nucleotide was ¢50 % were included in the calculation). The topologies of the neighbour-joining and maximum-parsimony trees were congruent (not shown). Strain R4-1A T clearly grouped most closely with Chryseobacterium jejuense JS17-8 T .
According to the sequence similarity calculations, the type strains most closely related to strain R4-1A T were C. jejuense JS17-8 T , Chryseobacterium indologenes ATCC 29897 T , Chryseobacterium aquifrigidense CW9 T and Chryseobacterium arthrosphaerae CC-VM-7 T , all showing 97.9 % sequence similarity, while sequence similarities were below 97.5 % for the type strains of other Chryseobacterium species.
DNA-DNA hybridization experiments were performed between strain R4-1A
T and the type strains of the four most closely related Chryseobacterium species according to the method of Ziemke et al. (1998) (except that, for nick translation, 2 mg DNA was labelled for 3 h at 15 u C). Strain R4-1A T showed relatively low DNA-DNA hybridization to C. jejuense KACC 12501 T (38.3 %; reciprocal 30.5 %), C. indologenes CCUG 14556 T (29.4/32.1 %), C. aquifrigidense On the basis of the results of this polyphasic study, it is clear that strain R4-1A T represents a novel species of the genus Chryseobacterium, for which the name Chryseobacterium culicis sp. nov. is proposed.
Description of Chryseobacterium culicis sp. nov.
Chryseobacterium culicis [cu.li9cis. L. n. culex -icis a gnat, a midge, and also a genus of mosquito (Culex, family Culicidae); N.L. gen. n. culicis of Culex, referring to the isolation of the type strain from Culex quinquefasciatus].
Cells are Gram-staining-negative, non-motile, non-sporeforming rods, approx. 1 mm wide and 2 mm long. Aerobic, oxidase-positive and catalase-positive. Good growth occurs at 11-36 u C after 48 h on NA, brain heart infusion agar and TSA (all Oxoid). No growth on MacConkey agar (Oxoid) at 28 u C. The type strain is unable to grow at 4 or 45 u C. Grows in the presence of 0.5-3.0 % NaCl. Colonies on NA are smooth, yellowish, circular, translucent and shiny with entire edges. Colonies become mucoid and cannot be identified as single entities after prolonged incubation. (iso-15 : 0 2-OH and/or 16 : 1v7c), iso-17 : 1v9c and iso-17 : 0 3-OH.
The type strain is R4-1A T (5LMG 25442 T 5CCM 7716 T ), isolated from the midgut of the mosquito Culex quinquefasciatus (a vector of lymphatic filariasis) collected from the filarial endemic region of Raipur (Chattishgarh province), India.
